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(54) Asynchronous transfer mode integrated access service 



(57) A communications system is provided which 
supports asynchronous transfer mode (ATM) communi- 
cations. An ATM multiplexer is located at a customer's 
premises and connected to customer premises voice 
and data equipment. A central office ATM multiplexer is 
connected to various different networks in the existing 
network infrastructure: The central office ATM multiplex- 
er is preferably connected to networks such as a low- 



speed packet-switched network, a public circuit- 
switched network, a private line network, and a high- 
speed packet-switched network. The ATM multiplexer 
located at the customer premises preferably supports 
dynamic bandwidth allocation. Additional features pro- 
vided by the communications system include the ability 
to provide different voice encoding schemes for different 
users based on calling party or called party information. 
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Description 

Field of the Invention 

This invention relates to telecommunications net- 
works, and more particularly, to techniques for providing 
access to multiple networks in the existing network in- 
frastructure using asynchronous transfer mode commu- 
nications. 

Background of the Invention 

Networks are presently being deployed that exploit 
the advantages of asynchronous transfer mode (ATM) 
communications. Communication with asynchronous 
transfer mode involves transmitting voice and data in- 
formation in packets called ATM cells. ATM uses an op- 
timization technique known as statistical multiplexing to 
increase the information carrying capacity of a given 
communications line compared to traditional schemes 
such as time division multiplexing (TDM). 

Because of the enhanced information carrying ca- 
pacity available with ATM, there has been some use of 
ATM communications networks to link large offices with- 
in an organization. With this type of arrangement, all of 
the voice and data traffic at a source office that is intend- 
ed for a destination office can be converted to ATM for- 
mat using an ATM multiplexer. The ATM traffic from the 
source office is demultiplexed at the destination office. 
If the communications traffic between the source and 
destination offices is sufficient, using this type of ATM 
arrangement may be cost effective. 

However, there has been no known way in which to 
use this type of ATM arrangement to interconnect equip- 
ment with the other networks in the existing network in- 
frastructure (i.e., traditional networks such as the long 
haul voice network). As a result, the customer must typ- 
ically arrange for network service at the source and des- 
tination offices in addition to ATM service. Providing 
such additional communications services can be costly, 
because access charges (i.e., the charges associated 
with providing transport from a customer premises to a 
carrier point- of presence) are a significant component 
of the total cost of providing a service. 

It is therefore an object of the present invention to 
provide a communications system in which the advan- 
tages of ATM communications are used to improve the 
way in which a customer is provided with access to net- 
works in the existing network infrastructure. 

Summary of the Invention 

This and other objects of the invention are accom- 
plished in accordance with the principles of the present 
invention by providing a communications system that 
supports asynchronous transfer mode (ATM) communi- 
cations between customer premises equipment and 
various off-site equipment. A customer-located ATM 



multiplexer is provided at a customer's premises and 
connected to the customer premises voice and data 
equipment. A central office ATM multiplexer located in 
a network central office is connected to various different 

5 networks in the existing network infrastructure. The net- 
works connected to the central office ATM multiplexer 
preferably include a low-speed packet-switched net- 
work, a public circuit-switched network, a private line 
network, and a high-speed packet-switched network. 

io The customer-located ATM multiplexer preferably 
supports dynamic bandwidth allocation. Additional fea- 
tures provided by the communications system include 
the ability to provide different voice encoding schemes 
for different users based on calling party or called party 

is information from the user. 

Further features of the invention, its nature and var- 
ious advantages will be more apparent from the accom- 
panying drawings and the following detailed description 
of the preferred embodiments. 

20 

Brief Description of the Drawings 

FIG. 1 is a diagram of a communications system 
providing integrated network access using asynchro- 
2S nous transfer mode communications in accordance with 
the principles of the present invention. 

FIG. 2 is a diagram of a public branch exchange 
switch and an customer-located asynchronous transfer 
mode multiplexer constructed in accordance with the 
30 principles of the present invention. 

FIG. 3 is a flow chart diagram of steps involved in 
setting up an outgoing call in accordance with the 
present invention. 

FIG. 4 is a flow chart diagram of steps involved in 
35 setting up an incoming call in accordance with the 
present invention. 

Detailed Description of the Preferred Embodiments 

40 In communications system 10, customer premises 
equipment 1 2 is interconnected with off-site equipment 
14 via network system 16, as shown inFIG. 1. Customer 
premises equipment 12 may include local area network 
1 8, video conferencing unit 1 9, mainframe computer 20, 

45 workstation 22, and private branch exchange telephone 
system 24. Local area network 18 has computers 26, 
which are interconnected using, for example, bus 28. 
Local area network 18 also has router 30 connected to 
bus 28 for providing a communications pathway be- 

50 tween local area network 18 and other systems. Video 
conferencing unit has a video camera for capturing vid- 
eo images and a monitor for displaying video. Private 
branch exchange telephone system 24 has a PBX 
switch 32 that interconnects multiple telephones 34 to 

55 a line 36. In general, computer-based systems, such as 
local area network 18, mainframe computer 20, and 
workstation 22 generate data traffic, whereas private 
branch exchange telephone system 24 generates voice 
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traffic. 

Customer premises equipment 1 2 must typically be 
interconnected to a variety of off site equipment 14. For 
example, a pathway fore-mail, Internet traffic, and other 
data communications might be provided between local s 
area network 18 and computers 38 located at the cus- 
tomer's branch offices or at Internet nodes. A pathway 
for large data file transfers might be provided between 
mainframe computer 20 and mainframe computer 40 lo- 
cated at corporate headquarters. Another pathway 10 
might be provided for computer aided design and com- 
puter aided manufacturing (CAD/CAM) files to be 
shared between workstation 22 and workstation 42 lo- 
cated at a research and development site. Telephone 
links might be established between telephones 34 and is 
telephones 44 and 46 located in the offices and homes 
of people called by the customer's employees. A video 
conferencing link might be provided between video con- 
ferencing unit 19 and video conferencing unit 39. 

In order to support various types of communications 20 
traffic between customer premises equipment 12 and 
off-site equipment 14, communications system 10 has 
a customer premises asynchronous transfer mode 
(ATM) multiplexer 48 located at the customer premises 
and a corresponding central office ATM multiplexer 50: 2s 
Although located on the customer premises, customer- 
located ATM multiplexer 48 is preferably installed and 
maintained by a network service provider. Central office 
ATM multiplexer 50 accepts simultaneous inputs from 
additional multiple customer-located ATM multiplexers 30 
(not shown) via lines such as line 52. Central office ATM 
multiplexer 50 and customer-located ATM multiplexer 
48 are connected by communications line 54, which 
may be part of the public switched telephone network 
(PSTN). If desired, a standard ATM switch (or switches) 3S 
may be provided between customer-located ATM mul- 
tiplexer 48 and central office ATM multiplexer 50 to di- 
rect a portion of the traffic on line 54 directly to high- 
speed packet-switched network 64, bypassing central 
office ATM multiplexer 50. 40. 

Customer-located ATM multiplexer 48 accepts 
communications traffic from customer premises equip- 
ment 1 2 in various formats and converts this information 
to packets of information that are transferred asynchro- 
nously to central office ATM multiplexer 50 using asyn- 45 
chronous transfer mode communications. Communica- 
tions line 54 between customer-located ATM multiplexer 
48 and central office ATM multiplexer 50 preferably sup- 
ports DS1 ATM UNI traffic (i.e., ATM traffic on a DS1 
(T1 ) line using the user-to-network interface format) An so 
illustrative presently available customer-located ATM 
multiplexer 48 is the Nortel Magellan Passport 50 of 
Nortel corporation. An illustrative presently available, 
central office ATM multiplexer 50 is the Nortel Magellan 
Passport 160. Customer-located ATM multiplexer 48 ss 
preferably supports DS1 , fractional DS1 , or DS0 frame 
relay traffic from local area network 18, various types of 
DS1 or fractional DS1 traffic from mainframe computer 



20 and telephone system 24, motion picture expert 
group (MPEG) traffic from video conferencing unit 19, 
and DS1 ATM UNI traffic from workstation 22. 

Central Office ATM multiplexer 50 is directly inter- 
connected to various types of networks, such as low- 
speed packet-switched network 56, public circuit- 
switched network 58, public circuit-switched network 60, 
private line network 62, and high-speed packet- 
switched network 64. A suitable network arrangement 
involves using a the AT&T Interspan™ network for the 
high-speed packet-switched network 56 connected to 
central office ATM multiplexer 50 via line 66 ; Line 66 may 
bean FR NNI line (i.e., a line using a frame relay protocol 
with a network-to-node interface format), an FR UNI line 
(i.e., a line using a frame relay protocol with a user-to- 
network interface jormat), an ATM UNI line, or an ATM 
NNI line. The AT&T circuit-switched network can be 
used for either public circuit-switched network 58 or 60 
and may be connected to central office ATM multiplexer 
50 via a DS1 (T1), DS3, or STS-1 line 68. In general, 
public circuit -switched networks 58 and 60 may be op- 
erated by different carriers. For example, public circuit- 
switched network 58 may be operated by AT&T and pub- 
lic circuit-switched network 60 may be operated by a 
non-AT&T carrier. Private line network 62 can be the 
AT&T Accunet™ network connected to central office 
ATM multiplexer 50 via a DS1 (T1 ), DS3, or STS-1 line 
72. Lowrspeed packet-switched network 64 can be, for 
example, the AT&T Accunet™ packet service network 
and can be connected to central office ATM multiplexer 
50 via X.25 line 74. 

A substantial amount of the network capacity and 
capability in networks 56, 58, 60, 62, and 64 exists in 
the current network infrastructure, and is therefore avail- 
able for efficiently handling a sizable amount of commu- 
nications traffic. Moreover, traditional networks (partic : 
ularly public circuit-switched networks 58 and 60) are 
widely used for establishing communications with some 
of the end equipment 14 (e.g., telephones 44 and 46). : 
Because the end destinations of the traffic from customs 
er premises equipment 1 2 are at geographically diverse 
locations, using multiple networks 56, 58, 60, 62, and 
64 is essential for providing comprehensive communi- 
cations service for traffic from a given customer premis- 
es. Although ATM multiplexers have previously been 
used to provide enhanced communications capacity be- 
tween large offices within an organization, no previous 
ATM systems have provided connections to multiple 
networks as shown in FIG. 1. As-a result, no previous 
ATM systems have supported comprehensive commu- 
nications between customer premises equipment 12 
and geographically diverse end equipment 14. 

One of the advantages of the arrangement of sys- 
tem 10 is that it reduces the portion of the cost of pro- 
viding communication service at a given location that is 
associated with providing communications from the cus- 
tomer premises to the carrier point-of-presence (i. e. , ac- 
cess costs). Access costs can be a significant fraction 
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of the total cost of providing a communications service. 
With the arrangement of FIG. 1 , it is possible to support 
all communications service from customer premises 12 
with a lower capacity communications line than currently 
used. 

In addition, providing asynchronous transfer mode 
communications between customer-located ATM multi- 
plexer 48 and central office ATM multiplexer 50 allows 
a greater amount of the customer's communications 
traffic to be supported for a given bandwidth on commu- 
nications line 54. Using asynchronous transfer mode 
communications rather than traditional time division 
multiplexing (TDM) technology increases the informa- 
tion carrying capacity of the line due to the optimization 
technique known as statistical multiplexing that is used 
by ATM communications. Increasing the effective com- 
munications capacity of line 54 helps to reduce the 
number of communication line connections needed at a 
given customer premises 1 2. 

Further, because a customer can consolidate all of 
the communications traffic from customer premises 
equipment 1 2 at a single location, using customer-locat- 
ed ATM multiplexer 48 allows the customer to obtain a 
wide variety of communications services from a single 
trusted service provider. Without customer- located ATM 
multiplexer 48, the user would potentially need to obtain 
service from multiple providers (e.g., voice telephone 
service from one provider and private line data service 
from another). Overall network efficiencies are achieved 
by connecting multiple customers to each central office 
ATM multiplexer 50. 

Communications system 10 preferably supports a 
number of additional functions that allow the bandwidth 
of communication line 54 to be used effectively. For ex- 
ample, customer-located ATM multiplexer 48 preferably 
allows the bandwidth allocated for various components 
of the communications traffic through customer-located 
ATM multiplexer 48 to be configured dynamically. When 
the volume of voice traffic changes, e.g.. data traffic can 
dynamically expand or contract to fit the remaining 
bandwidth of the communication channel. This albws 
the customer to use the available bandwidth of line 54 
more efficiently than traditional fixed allocation time di- 
vision multiplexing (TDM) schemes. 

For example, a customer may subscribe to a frac- 
tional DS1 service consisting of 24 DSO channels (i.e., 
all the DSO channels per DS1 line). Without dynamic 
bandwidth allocation, the customer may need to perma- 
nently dedicate 17 DSO channels to voice and seven 
DSO channels to data. Even at times in which some of 
the voice channels are not being used, the data capacity 
of the system is limited to seven DSO channels. With 
dynamic bandwidth allocation, if only three of the 17 
DSO voice channels are in use, the data traffic can ex- 
pand to use a bandwidth of 1.344 Mbps (equivalent to 
21 DSO channels). 

If desired, the bandwidth can be dynamically allo- 
cated between various data components based on pre- 



determined priorities. For example, data traffic from lo- 
cal area network 18 can be given priority over data traffic 
from mainframe 20. When the volume of data traffic from 
local area network 18 is low, the bandwidth allocated to 
5 data traffic from mainframe 20 can be increased accord- 
ingly. 

Another feature that is preferably provided by cus- 
tomer-located ATM multiplexer 48 and central office 
ATM multiplexer 50 of network system 16 is activity de- 
10 tection and inactivity suppression. Applied to voice, ac- 
tivity detection and inactivity suppression allows the 
bandwidth occupied by a given voice channel to expand 
and contract with the instantaneous information content 
of the signal. During periods of relative silence, more 
is bandwidth is available for other uses (e.g., it can be dy- 
namically allocated for data communications). A mini- 
mum quality of service is preferably ensured from the 
customer premises side of customer-located ATM mul- 
tiplexer 48 through central office ATM multiplexer 50 by 
20 using certain ATM classes of service suitable for inter- 
active realtime traffic, such as variable bit rate realtime 
(VBR-RT) service or deterministic bit rate (DBR) serv- 
ice. VBR-RT and DBR service are implemented using 
customer-located ATM multiplexer 48 and central office 
2S ATM multiplexer 50. 

System 1 0 can vary the voice encoding scheme that 
is used based on signaling information such as calling 
number information (caller ID) or called number infor- 
mation (dialed number). For example, PBX switch 32 
30 can be configured to route a call to an appropriate trunk 
subgroup in line 36, so that customer-located ATM mul- 
tiplexer 48 can arrange for an appropriate encoding 
scheme to be used for the call. 

The Nortel Magellan Passport switches Models 50 
35 and 160 are examples of presently available ATM mul- 
tiplexers that support dynamic bandwidth allocation (in- 
cluding the ability to dynamically allocate between data 
traffic components based on predetermined priorities), 
activity detection and inactivity suppression, and vari- 
40 ous modes of voice encoding. These switches also en- 
sure a minimum quality of service. 

If desired, customer-located ATM multiplexer 48 
and central office ATM multiplexer 50 can interpret sig- 
naling information, such as calling number and called 
45 number information, directly and can 1 use this informa- 
tion to select an appropriate encoding scheme for a call. 
For example, PBX switch 32 can be configured to route 
certain calls to a trunk subgroup in line 36 and customer- 
located ATM multiplexer 48 car^select an appropriate 
so encoding scheme accordingly. In addition, customer-lo- 
cated ATM multiplexer 48 and central office ATM multi- 
plexer 50 can be responsive to traffic levels on line 54, 
selecting, e.g., a lower bit rate encoding scheme during 
periods of high traffic. 
55 As shown in FIG. 2, PBX switch 32 contains switch- 
ing circuitry 76 and control unit 78. Control unit 78 pref- 
erably contains a processor for executing instructions to 
direct the operation of switching circuit 76. PBX switch 
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32 can be configured to provide desired features by pro- 
viding suitable instructions for control unit 78. Switching 
circuit 76 interconnects telephones 34 at customer 
premises 1 2 with voice encoder 80 in customer-located 
ATM multiplexer 48. Data ports 82, 84, and 86 are used s 
to connect various types of data equipment at customer 
premises 1 2 to line 54. ATM data from ATM UNI port 82 
is passed to statistical multiplexing unit 91. Non-ATM 
data from ports 84, 85, and 86 is passed to ATM adapter 
88, where this information is converted into ATM format . 10 
for communication with central office ATM multiplexer 
50. Similarly, voice information from voice encoder 80 
is passed to ATM adapter 89. ATM formatted signals 
from ATM UNI port 82 and ATM adapters 88 and 89 are 
statistically multiplexed by statistical multiplexing unit 91 is 
for communication with central office ATM multiplexer 
50. 

Voice calls from PBX switch 32 are encoded by en- 
coder 80, for example, using pulse code modulation 
(PCM) (e.g., at 64 kbps), adaptive differential PCM (AD- 20 
PCM) (e.g., at 32 kbps or . 16 kbps), or other suitable 
encoding schemes such as CSA-CELP (at 8 kbps). With 
traditional PBX arrangements, only PCM is used for ac- 
cess links into public circuit-switched networks 58 and 
60. For example, if it is determined that the highest pos- 25 
sible quality of service is desired, a traditional PCM en- 
coding scheme operating at 64 kbps might be used. 
More economical service at nearly the same perceived 
level of quality for voice communications might be pro- 
vided by ADPCM at 32 kbps : at a different customer 30 
premises location. 

In accordance with the present invention, the en- 
coding scheme used for a particular voice line can be 
selected based on signaling information such as caller 
ID or dialed number information. This arrangement al- 35 
lows certain calls (e.g., those associated with tele- 
phones such as telephone 34a) to use one encoding 
scheme (e.g., 64 kbps PCM - suitable for the highest 
quality requirements and fax and modem communica- 
tions), whereas- other calls (e.g., those associated with 40 
telephones such as telephone 34b) can use another en- 
coding scheme (for example, ADPCM at 16 kbps - suit- 
able for normal users). Voice encoder 80 contains digital 
signal processing hardware and software to provide the 
desired range of encoding schemes to be used. Voice 4$ 
encoder 80 preferably also contains hardware and soft- 
ware for reverting to a 64 kbps PCM encoding scheme 
whenever fax and modem tones are detected, to ensure 
that this type of traffic is not disrupted. PBX switch 32 
can be configured to recognize and process the signal- so 
ing information such as caller ID and dialed number in- 
formation that is used to set up a call with a particular 
encoding scheme. Alternatively, these PBX switch func- 
tions can be incorporated into customer-located ATM 
multiplexer 48. A processing module (hardware and/or ss 
software) within customer-located ATM multiplexer 48 • 
executes instructions to direct the operation of custom- 
er-located ATM multiplexer 48. Customer-located ATM 



multiplexer 48 can be configured to provide desired fea- 
tures by providing suitable instructions for the process- 
ing module. 

The steps involved in setting up outgoing telephone 
calls using different voice encoding schemes for differ- 
ent users are shown in FIG. 3. The steps involved in 
setting up incoming telephone calls using different voice 
encoding schemes for different users are shown in FIG. 
4. For purposes of illustration, consider the scenario in 
which 400 telephones 34 are connected to PBX switch 
32 (FIG. 2). Telephones 34a (e.g., telephone Nos. 
1-200) are associated with "first class" service (e.g., 64 
kbps PCM), whereas telephones 34b (e.g., telephone 
Nos. 201-400) are associated with "economy class" 
service (e:g., 32 kbps ADPCM). 

In order to arrange for an outgoing call, a user at 
telephone 34b places a call (e.g., to a party connected 
to a telephone 46) at step 90, as shown in FIG. 3. At 
step 92, PBX switch 32 determines that the call from 
telephone 34b should be routed to a trunk subgroup 
within line 36 that is directed to a port on customer-lo- 
cated ATM multiplexer 48 that uses 32 kbps encoding. 
At step 94, customer-located ATM multiplexer 48 trans- 
codes 64 kbps PCM input from that port to 32 kbps AD- 
PCM voice coding and statistically multiplexes the re- 
sulting output for line 54 with statistical multiplexing unit 
91. At step 95, central office ATM multiplexer 50 trans- 
codes the 32 kbps ADPCM signal to 64 kbps PCM for 
normal input to a circuit-switched network (e.g., public 
circuit-switched network 60) based on calling number 
information from telephone 34b. Call setup is completed 
by the local voice network (e.g., public circuit-switched 
network 60) at step 96. 

In order to arrange for an incoming call to telephone 
34b, a user at telephone 46 places a call at step 98, as 
shown in FIG. 4. At step 100, public circuit-switched net- 
work 60 routes the call normally, at 64 kbps PCM. At 
step 102, the last switch in network 60 routes the call to 
an appropriate trunk subgroup on line 70 based on 
called number information from telephone 46. At step 
104, central office ATM multiplexer 50 take the call from 
that subgroup and transcodes the call (and any other 
calls associated with that subgroup) 1rom64 kbps PCM 
to 32 kbps ADPCM and statistically multiplexes them 
onto line 54. At step 106, customer-located ATM multi- 
plexer 48 transcodes the 32 kbps ADPCM to 64 kbps 
PCM and delivers the call to PBX 32 on line 36. At step 
108, PBX 32 routes the call to telephone 34b at* e.g., 
64 kbps PCM. ^ 

various other arrangements are possible. For ex- 
ample, more than two different encoding schemes can 
be used for the various different telephones 34. In addi- 
tion, PBX switch 32 can select the encoding scheme 
based on the destination of the call, ratherthan the iden- 
tity of the calling party, as was done in the foregoing ex- 
ample. For example, PBX switch 32 can determine 
whether the call is directed to an international location 
based on called party (dialed number) information. If a 
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call is directed to an international (or geographically re- 
mote) location, then a trunk subgroup in line 36 that is 
associated with one of the more efficient encoding 
schemes (e.g., CSA-CELP at 8 kbps) can be used. By 
providing central office ATM multiplexers 50 internation- 
ally, it is possible to carry such international calls as ATM 
traffic to a geographic location close to the international 
destination. 

The foregoing is merely illustrative of the principles 
of this invention and various modifications can be made 
by those skilled in the art without departing from the 
scope and spirit of the invention. 



Claims 

1. A method for supporting communications traffic 
from users of customer premises equipment to us- 
ers of off-site equipment using a customer premises 
asynchronous transfer mode (ATM) multiplexer, a 
central office ATM multiplexer, and a plurality of net- 
works each of which is connected to a portion of the 
off-site equipment, comprising the steps of: 

providing said customer- located ATM multi- 
plexer, so that said customer premises equip- 
ment can be connected to said customer-locat- 
ed ATM multiplexer for providing communica- 
tions traffic over said customer-located ATM 
multiplexer; 

providing a central office ATM multiplexer in a 
network central office, said central office being 
connected to said customer-located ATM mul- 
tiplexer by a communication line, said commu- 
nication line supporting said communications 
traffic between said customer-located ATM 
multiplexer and said central office ATM multi- 
plexer, and 

providing a plurality of connections between 
said central office ATM multiplexer and said 
networks, each of said connections being to a 
respective one of said networks for supplying a 
part of said communications traffic to the off- 
site equipment connected to said network. 

2. The method defined in claim 1 further comprising 
the step of dynamically allocating available band- 
width on said communication line with said custom- 
er-located ATM multiplexer. 

3. The method defined in claim 2 wherein said step of 
dynamically allocating available bandwidth on said 
communication line further comprises the step of 
dynamically allocating bandwidth between voice 
traffic and data traffic. 

4. The method defined in claim 2 further comprising 
the step of providing activity detection and inactivity 



suppression service with said customer-located 
ATM multiplexer to allow the bandwidth occupied by 
voice traffic on said communication line to expand 
and contract in realtime. 

5 

5. The method defined in claim 1 further comprising 
the step of using different voice encoding schemes 
for different users. 

10 6. The method defined in claim 5 wherein the step of 
using different voice encoding schemes comprises 
the step of determining which encoding scheme to 
use for a given user based on signaling information 
received from the user. 

75 

7. The method defined in claim 6 wherein the step of 
determining which encoding scheme to use com- 
prises the step of determining which encoding 
scheme to use based on calling party information. 

20 

8. The method defined in claim 6 wherein the step of 
determining which encoding scheme to use com- 
prises the step of determining which encoding 
scheme to use based on called party information. 

9. The method defined in claim 8 wherein the step of 
determining which encoding scheme to use based 
on called party information comprises the step of 
using a voice encoding scheme that uses less 

30 bandwidth than a standard 64 kbps pulse code 
modulation (PCM) scheme when it is determined 
that said called party information corresponds to an 
international destination. 

3S 10. A communications system for supporting communi- 
cations traffic from users of customer premises 
equipment to users of off-site equipment using 
asynchronous transfer mode (ATM) communica- 
tions and using a plurality of networks each of which 

40 is connected to a portion of the off-site equipment, 
comprising: 

a customer-located ATM multiplexer connected 
to said customer premises equipment for sup- 
45 porting communications traffic; and 

a central office ATM multiplexer in a network 
central office, said central office ATM multiplex- 
er being connected to said customer-located 
ATM multiplexer by a ooriimun teat ion line and 
so said central office ATM multiplexer being sep- 

arately connected to each of said networks for 
supplying a part of said communications traffic 
to the off-site equipment connected to each of 
said networks. 

55 

11. The system defined in claim 10 wherein said cus- 
tomer-located ATM multiplexer dynamically allo- 
cates available bandwidth on said communication 
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line. 

12. The system defined in claim 11 wherein said cus- 
tomer-located ATM multiplexer dynamically allo- 
cates available bandwidth on said communication 5 
line between voice traffic and data traffic. 

13. The system defined in claim 11 wherein said cus- 
tomer-located ATM multiplexer uses an activity de- 
tection and inactivity suppression service to allow io 
the bandwidth occupied by voice traffic on said com- 
munication line to expand and contract in realtime. 

14. The system defined in claim 10 wherein said cus- 
tomer-located ATM multiplexer uses different voice ts 
encoding schemes for voice traffic from different us- 
ers 

15. Tnc system defined in claim 14 wherein the voice 
erKuOrKj scteiTie that is used is determined based 20 
o* t t>»^ nUng nloimation received from the user. 

16. The system dclmed in claim 15 wherein the voice 
encoding scheme that is used is determined based 

on c.iliing p.rty information. 25 

17. The system dehned in claim 15 wherein the voice 
encoding scheme that is used is determined based 
on called party information. 

30 

18. The system defined in claim 17 wherein when it is 
determined that said called party information corre- 
sponds to an international destination, a voice en- 
coding scheme that uses less bandwidth than a 
standard 64 kbps pulse code modulation (PCM) 35 
scheme is used. 

1 9. The system defined in claim 1 0 wherein said central 
office ATM multiplexer dynamically allocates avail- 
able bandwidth on said communication line. 40 

20. The system defined in claim 1 9 wherein said central 
office ATM multiplexer dynamically allocates avail- 
able bandwidth on said communication line be- 
tween voice traffic and data traffic. 45 

21 . The system defined in claim 1 9 wherein said central 
office ATM multiplexer uses an activity detection 
and idle suppression service to allow the bandwidth 
occupied by voice traffic on said communication line so 
to expand and contract in realtime. 

22. The system defined in claim 1 0 wherein said central 
office ATM multiplexer uses different voice encod- 
ing schemes for voice traffic from different users. ss 

23. The system defined in claim 22 wherein the voice 
encoding scheme that is used is determined based 



on signaling information received from the user. 

24. The system defined in claim 23 wherein the voice 
encoding scheme that is used is determined based 
on calling party information. 

25. The system defined in claim 23 wherein the voice 
encoding scheme that is used is determined based 
on called party information. 

26. The; system defined in claim 25 wherein when it is 
determined that said called party information corre- 
sponds to an international destination, a voice en- 
coding scheme that uses less bandwidth than a 
standard 64 kbps pulse code modulation (PCM) 
scheme is used. 



3NSDCCID: <EP 0844803A2_I_> 



7 



EP 0 844 803 A2 




EP 0 844 803 A2 



FIG. 2 



v- 

85 




76 



SWITCHING 
CIRCUITRY 

r~ 



CONTROL 
UNIT 

= J F= 



36 

A 



48 



ATM 
UNI PORT 



82 



DATA 
PORT 



84 



DATA 
PORT 



DATA 
PORT 



1 



88 



ATM 
ADAPTER 



VOICE 
ENCODER 



86 



ATM 
ADAPTER 



91 



89 



STATISTICAL 
MULTIPLEXING 
UNIT 



80 



CUSTOMER LOCATED ATM MUX 



32 



78 



__OS44803A2_I_> 



EP 0 844 803 A2 



FIG. 3 




ROUTE CALL TO 
TRUNK SUBGROUP 
CALLING NUMBER 
INFORMATION 



92 



TRANSCODE CALL 
USING SELECTED 
ENCODING SCHEME 



TRANSCODE CALL 
TO 64 kbps PCM 



SET UP CALL IN 
CIRCUIT-SWITCHED 
NETWORK 



94 



95 



96 



10 

BNSDOCID: <EP__0844803A2J_> 



EP 0 844 803 A2 



FIG. 4 



PLACE CALL 



ROUTE CALL AT 
64kbps PCM 



ROUTE CALL TO TRUNK 
SUBGROUP BASED ON 
CALLED NUMBER 
INFORMATION 



98 



100 



102 



TRANSCODE CALL 
USING SELECTED 
ENCODING SCHEME 



TRANSCODE CALL TO 
64 kbps PCM 



ROUTE CALL TO 
CALLED PARTY 



104 



106 



108 



5 0844803A2J_> 



11 



THIS PAGE BLANK (uspto> 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



on 



(12) 



EUROPEAN PATENT APPLICATION 



EP 0 844 803 A3 



(88) Date of publication A3: 


(51) mta* H04Q 11/04, H04J 3/06 


29.12.1999 Bulletin 1999/52 


(43) Date of publication A2: 




27.05.1998 Bulletin 1998/22 




(21) Application number: 97308624.2 




(22) Date of filing: 29.10.1997 




(84) Designated Contracting States: 


* Newman, Cheryl F. 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Red Bank, New Jersey 07701 (US) 


NL PT SE 


• Toth, Ronald W. 


Designated Extension States: 


Milford, New Jersey 08848 (US) 


AL LT LV RO SI 


• Wu, Fang 




North Middletown, New Jersey 07748 (US) 


(30) Priority: 20.11.1996 US 752126 


(71) Applicant: AT&T Corp. 


(74) Representative: Harding, Richard Patrick et al 


Marks & Clerk, 


New York, NY 10013-2412 (US) 


Nash Court, 




Oxford Business Park South 


(72) Inventors: 


Oxford OX4 2RU (GB), 


• Eakins, Richard Courtney 


Bridgewater, New Jersey 08807 (US) 





(54) Asynchronous transfer mode integrated access service 



(57) A communications system is provided which 
supports asynchronous transfer mode (ATM) communi- 
cations. An ATM multiplexer is located at a customer's 
premises and connected to customer premises voice 
and data equipment. A central office ATM multiplexer is 
connected to various different networks in the existing 
network infrastructure. The central office ATM multiplex- 
er is preferably connected to networks such as a low- 



speed packet-switched network, a public circuit- 
switched network, a private line network, and a high- 
speed packet-switched network. The ATM multiplexer 
located at the customer premises preferably supports 
dynamic bandwidth allocation. Additional features pro- 
vided by the communications system include the ability 
to provide different voice encoding schemes for different 
users based on calling party or called party information. 



FIG. 



CO 

< 

CO 

o 

00 
CO 

o 

CL 
LU 



1NSDOC1D: <EP 0B44803A3J_> 




Printed by Jouve. 75001 PARIS (FR) 



EP 0 844 803 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 8624 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.6) 



EP 0 713 347 A (AT & T CORP) 
22 May 1996 (1996-05-22) 

* figures 1,3,4,7,10,12 * 

* abstract * 



* column 1, line 15 - line 19 * 

* column 1, line 33 - line 39 * 



* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 

* column 



3, 
4, 
5, 
5, 
8, 
9, 
10, 
11, 
11, 
12, 
13, 
13, 
14, 
15, 
17, 
18, 



line 19 
line 22 
line 29 
line 52 
line 
line 22 
line 40 
line 21 
line 44 
line 
line 
line 26 
line 1 
line 40 
line 10 
line 18 



36 - 



4 

2 



* 
* 
* 
+ 



line 45 
line 42 
line 37 
line 57 
line 41 
line 27 

- line 44 * 

- line 32 * 

- line 51 * 
line 11 * 
line 9 * 

- line 32 * 

- line 6 * 

- line 44 * 

- line 49 * 

- line 41 * 



-/- 



1,10, 
19-21 

5-8, 

14-17, 

22-25 

3,4,12, 
13 



H04Q11/04 
H04J3/06 



TECHNICAL FIELDS 
SEARCHED (lrt.Cl.6) 



H04Q 

H04L 



The present search report has been drawn up for all claims 



Place ot search 

THE HAGUE 



Date oi camplehon of the search 

25 October 1999 



Examner 

Lamadie, S 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : particularly relevant H combined with another 

document ot the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited h the appi cation 
L : document cled lor other reasons 

& : member ot the same patent family, corresponding 
document 



BNSOOCID: <EP _ 0844803A3 I > 



EP 0 844 803 A3 



Application Number 

EP 97 30 8624 



CLAIMS INCURRING FEES 

The present European patent application comprised at the time of tiling more than ten claims. 

I | Only part of the claims have been paid within the prescribed time limit. The present European search 
I — » report has been drawn up lor the first ten claims and tor those claims for which claims fees have 
been paid, namely claim(s): 



European Patent 
Office 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search tees have been paid within the fixed time limit. The present European search report ha* 
been drawn up for alt claims. 



□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 



I | Only part of the further search fees have been paid within the fixed time limit The present European 
I — I search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



I | None of the further search fees have been paid within the fixed time limit. The present European search 
» — I report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 



WSDOCID: <EP _0B448p3A3J_> 



3 



EP 0 844 803 A3 



European Patent EUROPEAN SEARCH REPORT App " c * ion ^ 

Office EP 97 30 8624 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 


Citation of document wilh indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnLCI.6) 


X 

X 
A 


ABOU-ARRAGE G ET AL: "MAKING THE JOURNEY 

TO ENTERPRISE NETWORKING" 

TELESIS, 

vol. 98, May 1994 (1994-05), pages 35-51, 
XP000647192 

* figures 1-4 * 

* page 37, column 1, line 18 - column 2, 
line 4 * 

* page 37, column 3, line 14 - page 38, 
column 3, line 10 * 

* page 39, column 1, line 7 - line 12 * 

* page 44, column 1, line 15 - line 26 * 

* page 49, column 3, line 5 - page 50, 
column 1, line 31 * 

CHAFFAUT DU G ET AL: "A FLEXIBLE ATM PON 
SYSTEM FOR THE LOCAL LOOP" 
DISCOVERING A NEW WORLD OF COMMUNICATIONS, 
CHICAGO, JUNE 14 - 18, 1992 BOUND TOGETHER 
WITH B0190700, VOL. 3, 

vol. 4, 14 Oune 1992 (1992-06-14), pages 

1763-1766, XP000337992 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS 

* figures 5,7,9,10 * 

* page 1763, column 2, line 15 - line 20 * 

* page 1764, column 1, line 6 - line 7 * 

* page 1765, column 1, line 1 - line 8 * 

-/— 


i-3, 

10-12, 

19,20 

1,10 
2,11,19 


> 


TECHNICAL FIELDS 
SEARCHED (lrrt.CI.6) 




The present search report has been drawn up tor all claims 




Place of search Dale ot completion of the search Examiner 

| THE HAGUE 25 October 1999 Lamadie, S 

£ , 1 1 


« CATEGORY OF CITED DOCUMENTS T : theory or principle urvdertying the invention 

$ E : earlier patent document, but published on. or 

„ X ; particularly relevant If taken alone after the fifing date 

g Y : partfcuiariy relevant H combined with another D : document cited in the appfcatton 

^ documeni of the same category L document cfted lor other reasons 

x O : non-written disclosure & : member of the same patent family, corresponding 
2 P : tniermedtate documeni documeni 



BNSDOCIO. <EP 0844803A3J_> 



4 



EP 0 844 803 A3 




European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 97 30 8624 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-4,10-13,19-21 

System and method for dynamically allocating bandwidth on a 
communication line. 



2. Claims: 1, 5-9, 10, 14-18, 22-26 

System and method for using different voice encoding 
for different users. 



5 



1NSDOCID: <EP 0844803A3_L> 



EP 0 844 803 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numb*f 

EP 97 30 8624 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, . 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <lntCI.6) 



MASAMI YABUSAKI ET AL: "VOICE 
COMMUNICATION CONNECTION CONTROL IN 
DIGITAL PUBLIC LAND MOBILE NETWORKS" 
IEICE TRANSACTIONS ON FUNDAMENTALS OF 
ELECTRONICS, COMMUNICATIONS AND COMPUTER 
SCIENCES, 

vol. E75-A, no. 12, 
1 December 1992 (1992-12-01), pages 
1702-1709, XP000339157 
ISSN: 0916-8508 



5-8, 

14-17, 

22-25 



* page 1702, column 

* page 1702, column 
line 2 * 

* page 1703, column 

* page 1705, column 

* page 1705, column 
line 1 * 

* page 1705, column 

* figures 5,6 * 



1, line 15 - line 19 * 

1, line 34 - column 2, 

1, line 6 - line 17 * 

1, line 5 - line 15 * 

1, line 24 - column 2, 

2, line 11 - line 25 * 



9,18,26 



BRACKETT P ET AL: "INTERW0RKING BROADBAND 

NETWORKS AND SERVICES USING ATM" 

PROCEEDINGS OF THE GLOBAL 

TELECOMMUNICATIONS CONFERENCE (GLOBEC0M), 

HOUSTON, NOV. 29 - DEC. 2, 1993, 

vol. 3, 29 November 1993 (1993-11-29), 

pages 1849-1853, XP000436129 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS 

* figures 6,7 * 

* page 1852, column 2, line 21 - page 
1853, column 2, line II * 



The present search report has been drawn up for all claims 



1-3, 

10-12, 

19,20 



TECHNICAL FIELDS 
SEARCHED (tm.CI.6) 



Ptacn ot search 

THE HAGUE 



Date ot ccrrptetior of th» search 

25 October 1999 



Examine* 

Lamadie, S 



CATEGORY OT CITED DOCUMENTS 

X : particularly relevant rt taken atone 

Y : particularly relevant it combined with another 

document ot the same calegory 
A : technological background 
O : non-wrtten disclosure 
P -. intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but pubttsned on. or 

after the lilng date 
O : document cited in the application 
L : document cted for other reasons 



& : member of the same patent family, corresponding 
document 



BNSDOCID; < EP 0844803A3_L> 



6 



EP 0 844 803 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 8624 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



VICKERS R ET AL; "THE ROLE OF SDH AND ATM 
IN BROADBAND ACCESS NETWORKS" 
COUNTDOWN TO THE NEW MILENNIUM, PHOENIX, 
DEC. 2 - 5, 1991, 

vol. 1, 2 December 1991 (1991-12-02), 

pages 212-216, XP000325973 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS 

* figures 4,5 * 

* page 213, column 2, line 41 - line 66 * 

* page 214, column 2, line 32 - page 216, 
column 1, line 56 * 

ENDO N ET AL: "AN ATM SYSTEM ARCHITECTURE 

FOR SEAMLESS NETWORK EVOLUTION" 

PROCEEDINGS OF THE GLOBAL 

TELECOMMUNICATIONS CONFERENCE (GLOBECOM), 

HOUSTON, NOV. 29 - DEC. 2, 1993, 

vol. 3, 29 November 1993 (1993-11-29), 

pages 1839-1843, XP000436127 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS 

* figures 2,6 * 

* page 1839, column 2, 1 ine 10 - 1 ine 14 * 

* page 1840, column 1, paragraph 3.1 * 

SILVA DA L A ET AL: "A CLASS-ORIENTED 
REPLACEMENT TECHNIQUE FOR LOST SPEECH 
PACKETS" 

IEEE TRANSACTIONS ON ACOUSTICS, SPEECH AND 
SIGNAL PROCESSING, 
vol . 37, no, 10, 

1 October 1989 (1989-10-01), pages 
1597-1600, XP000070439 

* page 1598, column 1, line 1 - line 4 * 

* page 1598, column 2, 1 ine 22 - 1 1ne 59 * 

-/— 



The present search report has been drawn up for all claims 



Place ot search 

THE HAGUE 



Date ol complsiton ol Ibo search 

25 October 1999 



Fteievant 
to claim 



1,10 



1.10 



5,14,22 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : particularty retevant if combined with another 

document of the same category 
A : technological background 
O : noo- written disclosure 
P : intermediate document 



CLASSIFICATION OF THE 
APPLICATION (lntCl.6) 



TECHNICAL FIELDS 
SEARCHED (lrrt.CI.6) 



Exarnner 

Lamadie, S 



T : theory or principle underlying l he invention 
E : earlier patent document, but published on. or 

after the liiing date 
D : document cited in the application 
L . document cded fur other reasons 

& : member ot the same patent lamtly. corresponding 
document 



NSDOCIO: < E P_ 0844803A3_I_> 



7 



EP 0 844 803 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 8624 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
todaim 



CLASSIFICATION OF THE 
APPLICATION (NiLCI.6) 



HIROSHI FUJIYA ET AL: "VARIABLE-RATE 
VOICE COMMUNICATION USING ADPCM IN ATM 
NETWORKS" 

COMMUNICATIONS - RISING TO THE HEIGHTS, 

DENVER, JUNE 23-26, 1991, 

vol. 3, no. 23 June 1991 (1991-06-23), 

pages 1713-1717, XP000277605 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS ISBN: 0-7803-0006-8 

* page 1714, column 1, paragraph 3 * 

* figures 3,6 * 



5,14,22 



The present search report has been drawn up for all claims 



TECHNICAL FIELDS 
SEARCHED (lntCI.6) 



Place ot search 

THE HAGUE 



Dale at corpletbn cl tie seated 

25 October 1999 



Exar 

Laraadie, S 



category of cited documents 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : no»>-writ1en disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the longdate 
D : document cited in the application 
L : document cited tor other reasons 



& : member of the same p alert (amity, corresponding 
document 



BNSDOCID: <EP 0844803A3 \ > 



8 



EP 0 844 803 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 97 30 8624 



This annex lists the patent tamity members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

25-10-1999 



Patent document 


Publication 




Patent family 




Publication 


cited in search report 


date 




member(s) 




date 


EP 0713347 A 


22-05-1996 


US 


5570355 


A 


29-10-1996 






CA 


2162611 


A 


18-05-1996 






CN 


1151094 


A 


04-06-1997 






JP 


8251237 


A 


27-09-1996 





c ~ — 

u» For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



1NSDOCID: <EP_OB44803A3_I_> 



9 



THIS PAGE BLANK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



BLACK BORDERS 




GRAY SCALE DOCUMENTS 



THIS PAGE BLANK (uspto) 



